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ON THE RELATION OF THE SERUM EREPTASE (PEP- 
TIDASE) TITER TO THE CLINICAL COURSE 
IN PNEUMONIA 

William Petersen and C. A. Short 

From the Clink of Dr. Joseph L. Miller at the Cook County Hospital, and the Laboratory op 
Physiological Chemistry, University of Illinois, College of Medicine, Chicago. 

During the course of recent years a number of investigators have 
emphasized the possibility that a definite relation exists between the 
inception of the crisis in pneumonia and the activation of the proteo- 
lytic ferments in the area involved. Edsall and Pemberton 1 in par- 
ticular have advanced this idea and endeavored to make the logical 
clinical application of hastening autolysis as a therapeutic measure in 
cases of delayed resolution. Later, Jobling 2 studied the serum fer- 
ments and antiferment during the course of pneumonia, noting the fact 
that just preceding the crisis protease was demonstrable in the serum, 
while the antiferment began to diminish from the high titer prevalent 
throughout the early part of the disease. 

The fundamental idea underlying the several studies in this direc- 
tion has been that, apart from the intoxication arising directly from 
and incident to the growth of the pneumococcus, toxic split products 
were probably absorbed from the exudate, which could be considered 
a mass of foreign protein undergoing slow digestion before the crisis. 
Active autolysis once underway, only the lower and nontoxic products 
of digestion would be absorbed, and the environment for the continued 
proliferation of the pneumococcus would become unfavorable, as 
Almagia 3 has suggested. In this phenomenon the primary reaction is 
of course local and cellular, involving the liberation of sufficient leuko- 
protease from leukocytes to overcome the inhibiting factors. These 
latter are very probably the antiferment of the serum and the exudate. 

Of the varieties of proteolytic ferments involved in such a digestive 
process, the titer of the peptidase or ereptase during the course of 
pneumonia has not been studied. This form of enzyme activity would 
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seem particularly favorable in the pneumonic process, inasmuch as, 
theoretically at least, it could lead only to a detoxication through the 
complete destruction of toxic protein fragments, and the activity of the 
ferment is not subject to any inhibitory agents in the serum, as is the 
true protease. 

Normal human serum contains peptidase and maintains a relatively 
uniform titer, augmented possibly after feeding by an increased supply 
coming in through the lymph stream.* For purposes of study prac- 
tically all recent workers have employed glycyltryptophan, first intro- 
duced by Neuberg and Fischer, 5 but inasmuch as this was not to be had 
we made use of a 10% solution of Witte peptone, neutralized to litmus, 
and determined the splitting of the peptone by the usual bromid test. 
The titer of the serum was determined by a simple dilution method, all 
the serum for any given patient being titrated at the same time. During 
the course of the work the serums of 18 cases of pneumonia were 
titrated for the ereptase and antif erment content, but only 4'are charted 
here, inasmuch as they are quite representative for the series. 

Case 1. — A white man, 43 years old, entered the hospital March 14, 1917, 
after an illness of 36 hours. Diagnosis : Lobar pneumonia of the lower right 
lobe; course uneventful; recovery by lysis by the 10th day. Chart 1. 

The ereptase (peptidase) titer, it will be noted, remained uniformly low for 
the first 3 days examined, increased to approximately 3 times the former titer 
on the 8th day of the illness and then again diminished. The antiferment, on 
the other hand, showed the usual early rise, then declined during the period of 
lysis, but again increased. 

Case 2. — A colored man, 27 years old, entered the hospital April 18, 1917, 
having been ill for 2 days previous. Diagnosis : Lobar pneumonia of the lower 
left lobe ; aortic regurgitation. On the 3rd day evidence of consolidation of the 
right lower lobe was noted and the patient became progressively worse, dying 
on the 9th day of the disease. 

It will be observed (Chart 2) that the titer curve of the ereptase was in this 
case the reverse of the preceding, showing a decrease after the 3rd day which 
persisted to the end. The antiferment, meanwhile, increased progressively. 

Case 3. — This case (Chart 3) illustrates a febrile course altered by intravenous 
vaccine shock which brought the temperature to normal for several hours but 
did not alter the course of the disease in any other way. The patient was 
admitted, April 5, 1917, having been ill for the S days preceding. Diagnosis: 
Lobar pneumonia of the upper left lobe. April 7, he was given a small 
(25 million) intravenous dose of typhoid vaccine, following which he had a slight 
chill and a fall in temperature to normal the following morning. The afebrile 
period was transient, however, the former level being regained the same day. 
This was followed by a normal lysis. 

4 Davis, B. F., and Petersen, W. F.: Jour. Exper. Med., in print. 
6 Deutsch. Arch. f. klin. Med., 1909, 97, p. 499. 
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TEMPERATURE CURVE 
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Chart 1. — The ereptase (peptidase) and antiferment titer during the period of lysis :n 
pneumonia. 
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Chart 2. — The ereptase titer and antiferment in pneumonia terminating in death. 



Serum Ereptase (Peptidase) in Pneumonia 151 



TEMPERATURE CURVE 


«* 4-s-H t 7 a ^ <o iV 


ovJOs. (, ■? ? r ro ii li. 


! , 


*- 1 I <>< K""K * ^ _+_ 














































103 -J — t ■/•¥ — j — •— 








102" i -J f- -%— ^- J -j — 1 — rV — i 1 ■ 








101* \ ]' — t:7 ^; r 1 


\. A -* — V _-__ „L_ 


«w^53E±prE$EE^|=E3=E±^E=^^ET^$ 


— -j--t- f- ^ i_ _ — 


w 'EE=t = "--- r EE == ~ = =l:-~E=fc — r= EF === -ESEF=EJ z 


"!■■■■!■!■■!■■; :; "p;;;E!E s: ;;!!;:!■ *!^s: 






















■"^VUilKH liJiHlon), |\ saaux cftaHft 1 " 



SERIW PEPTIDASE 



tfalta 




























































PE? CEST 



AHTIFEHUEHT OF SERUM 



Chart 3. — Serum ereptase and antiferment titer in pneumonia subject to vaccine shock. 
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Chart 4. — The relation of the clinical condition during pneumonia to the serum ereptase 
and antiferment. 



The serum titration was interesting in that no ereptase was present before or 
after the vaccine injection but the titer increased spontaneously during the 
period of lysis, the antiferment diminishing during the same time. 

Case 4. — Possibly the relation between an increased ereptase titer of the serum 
and clinical improvement is best illustrated in the following case: A white man, 
34 years old, entered the hospital, March 5, 1917, with a diagnosis of lobar 
pneumonia of the lower right lobe of 3 days duration. The course of the 
disease was quite protracted. By the 4th day after admission the temperature 
had fallen and the patient was clinically improved when a consolidation of the 
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middle lobe occurred. The temperature rose for several days, then declined to 
the 8th day. At about this time the lower left lobe became involved, which 
entailed another rise in temperature, followed by a period of partial improve- 
ment; a long period of great temperature fluctuation then set in. A month 
after admission the patient was still running an irregular febrile course although 
greatly improved. At this time a final blood examination was made. In 
Chart 4 the periods of temperature elevation as each new lobe was involved are 
quite well defined and are indicated by the dotted curved lines below the 
temperature chart. The shaded zones have been added to indicate the periods 
of intercurrent improvement. 

It will readily be seen that a definite increase in the ereptase titer takes place 
during the period of improvement, only to decrease with the more unfavorable 
clinical condition. The antiferment on the other hand, invariably tended to 
diminish during the favorable periods and to increase with the increase in the 
lung involvement. 

DISCUSSION 

The 4 charts used to illustrate the relation of the ereptase titer of 
the serum are quite characteristic for the changes observed in the 
balance of the cases studied. In pneumonia that terminates by crisis 
or by lysis an increase in the ereptase titer invariably precedes or 
accompanies the clinical change, whereas in the cases that terminate 
fatally such an increase has not been observed, the titer usually remain- 
ing below that of the normal individual. While the activity of this 
enzyme is not interfered with by the serum antiferment, nevertheless 
the latter almost invariably diminishes when the ereptase increases, 
making the conditions most favorable for proteolysis. It is possible 
that with the use of glycyltryptophan (making a shorter incubation 
period possible for the test) the determination of the titer of the 
ereptase may be of clinical use for purposes of prognostic orientation. 

In view of the possible, indeed probable, role of the ereptase in 
acting as an agent in detoxicating the partially hydrolyzed protein frag- 
ments by bringing about their complete lysis, it is attractive to conceive 
of this ferment as definitely influencing the pathologic process under 
consideration. It will not be possible, however, to draw any such con- 
clusion until we are able to increase the ferment activity of the serum 
by some method and thereby study the effect of wilfully produced 
alterations of the titer on the disease. Until that is possible it will not 
be warranted to regard the change other than an accompaniment of the 
altered clinical state, with the possibility in mind that it may be one of 
factors involved in bringing about the alteration. 



